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Claim Amendments 

1 . (currently amended) A field programmable gate array (FPGA) {2Q0J 

comprising: 

(a) a plurality of logic blocks {360} organized as rows and columns; 

(b) a plurality of horizontal and vertical interconnect channels (HIC's and 
VlC's) [ 4 02,101] extending respectively along the rows and columns of said logic 
blocks for providing interconnection between the logic blocks; 

(c) at least first and second columns [223 22 4 ] of configurable memory 
blocks (CMB's) [010,810] embedded among the columns of logic blocks, 
wherein: 

(c.1) each CMB spans a plurality of said HlC's [261 - 26 4 ] ; 

(c.2) each given CMB has plural data-l/O sub-busses [3Ha - S11d] t 
operatively coupled to a different one of the HlC's among the HlC's 
spanned by the given CMB; 

(c.3) each given CMB is programmably configurable into at least a 
respective shallow-and-wide mode in which data-l/O words of the CMB 
have a relatively large, first number of bits per word and a correspondingly 
relatively large first number of said data-l/O sub-busses are used for 
conducting in parallel, the bits of the data-l/O words in the respective 
shallow-and-wide mode; and 

(c.4) each given CMB is further programmably configurable at least 
into a respective deep-and-narrow mode in which data-l/O words of the 
CMB have a relatively small second number of bits per word and a 
correspondingly relatively small second number of said data I/O sub- 
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busses are used for conducting in parallel, the bits of the data-l/O words in 
the respective deep-and-narrow mode, where the relatively small second 
number of the respective deep-and-narrow mode is less than the 
corresponding relatively large, first number of the respective shaflow-and- 
wide mode. 

2. (currently amended) The FPGA of Claim 1 and further wherein: 
(c.5) CMB's [211 ' - 21 5'] which span same HlC's but occupy 

different columns can be configured into complementary deep-and-narrow 
modes wherein, if a first data-l/O sub-bus [31 4o] of a corresponding first 
CMB {349J is unusable because the first CMB is in a respective first 
deep-and-narrow mode, a complementary second data-l/O sub-bus 
[314c 3 of a corresponding second CMB £340=} in a different column is 
usable for conducting data of the given HIC to which the unusable first 
data-l/O sub-bus couples, where the second data-l/O sub-bus also 
couples to the given HIC [3Q6o]. 

3. (original) The FPGA of Claim 1 wherein said relatively large number 
of bits of each respective shallow-and-wide mode is at least sixteen. 

4. (original) The FPGA of Claim 3 wherein said relatively small 
number of bits of each deep-and-narrow mode is less than ten but greater than 
zero. 
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5. (original) The FPGA of Claim 3 wherein each respective deep-and- 
narrow mode provides for random addressing of at least 512 data words in each 
respective CMB. 

6. (currently amended) The FPGA of Claim 1 wherein each CMB has 
at least two independently usable ports [Port 0,Port 1] structured to receive 
respectively independent address signals £34-2) and to independently read from, 
or write to, respectively addressed data word storage locations of the CMB. 

7. (currently amended) The FPGA of Claim 1 and further comprising: 

(d) at least third and fourth columns [235 236] of said CMB's embedded 
among the columns of logic blocks, wherein: 

(d.1) the FPGA is divided into plural partitions with the first and 
second columns of said CMB's occupying a first [304-3 of the partitions, 
with the third and fourth columns of said CMB's occupying a second [202] 
of the partitions, the second partition being horizontally separated [207] 
from the first partition; and the FPGA further having: 

(e) horizontal joiners [270 - 279] for programmably joining and disjoining 
interconnect resources of the first and second partitions. 
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8. (currently amended) The FP6A of Claim 6 wherein: 

said sub-busses of the CMB's couple to longline segments in the 
respective partitions of the CMB's; and 

said horizontal joiners [270 - 270] include programmable tri-state 
buffers [675,577] for programmably joining longline segments of the first 
partition with corresponding longline segments of the second partition. 

9. (currently amended) A method for configuring a field programmable 
gate array (FPGA) {2©0}, where the FPGA includes: 

(0.1) a plurality of logic blocks [25 9 } - organized as rows and columns; 

(0.2) a plurality of horizontal and vertical interconnect channels (HIC's and 
VIC's) [ 4 02, 4 01] extending respectively along the rows and columns of said logic 
blocks for providing interconnection between the logic blocks; 

(0.3) at least first and second columns [333 33 4 ] of configurable memory 
blocks (CMB's) [210,310] embedded among the columns of logic blocks, 
wherein: 

(0.3a) each CMB spans a plurality of said HIC's [261 26 4 ] ; 

(0.3b) each given CMB has plural data-l/O sub-busses [31 4 a - 
344d}, operatively coupled to a different one of the HIC's among the HIC's 
spanned by the given CMB; 

(0.3c) each given CMB is programmably configurable into at least 
a respective first shallow-and-wide mode in which data-l/O words of the 
CMB have a pre-defined, relatively large number of bits per word and a 
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correspondingly, relatively large number of said data-l/0 sub-busses are 
used for conducting in parallel, the bits of the data-l/O words in the 
respective, first shallow-and-wide mode; and 

(0.3d) each given CMB is further programmably configurable into a 
respective deep-and-narrow mode in which data-l/O words of the CMB 
have a pre-defined, relatively small number of bits per word and a 
correspondingly relatively small number of said data I/O sub-busses are 
used for conducting in parallel, the bits of the data-l/O words in the 
respective deep-and-narrow mode, the relatively small number of bits per 
word of each respective CMB being smaller than the relatively large 
number of bits per word of the respective CMB; 

said configuring method comprising: 

(a) configuring CMB's [21 4 ' 215'] which span same HIC's but 
respectively occupy different columns into respective complementary 
deep-and-narrow modes wherein, when a first data-l/O sub-bus [3Ho] of 
a corresponding first CMB [310] becomes unusable because the first CMB 
is configured into a first deep-and-narrow mode, the configuring causes a 
complementary second data-l/O sub-bus [3140'] of a corresponding 
second CMB in a different column to become usable for conducting 
data of the given HIC to which the unusable first data-l/O sub-bus couples, 
where the second data-l/O sub-bus also couples to the given HIC [305c]. 
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1 0. (currently amended) A field programmable gate array (FPGA) {200} 
comprising: 

(a) a plurality of logic blocks f2€Q} organized as rows and columns; 

(b) a plurality of horizontal and vertical interconnect channels (HIC's and 
VIC's) [ 4 02, 4 01 - ] extending respectively along the rows and columns of said logic 
blocks for providing interconnection between the logic blocks; 

(c) a plurality of configurable memory blocks (CMB's) [210,310] e mbedded 
among the columns of logic blocks, wherein^ each CMB is proqrammablv 
configurable into at least a first mode in which data-l/O words of the CMB have a 
lamer number of bits per word and a second mode in which data-l/O words of the 
CMB have a_ smaller number of bits per word. 

(0.1) oaoh CMB cpano a plural i ty of oa i d HIC'o [261 26 4 ]; 

(0.2) oach g i von CMB hac plura l data f/O cub buoooo [314a 31 4 d], 
op e rativ e ly coupl e d to a difforont ono of tho H iG'c among tho HIC'o 
s panned by th e g i ven CMB; - and 

whoroin oach CMB has at l e ast two independently usablo porto 
[Port - 0,Port 1] otruoturod to r o o o ivo r oc pectivoly indepondont addros s 
signals [312] and to fndopondontly road from, or writ e to, r e sp e ctively 
a ddr e ss e d data word otorago locationo of tho CMB. 
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1 1 . (currently amended) The FPGA of claim 1 0 wherein: 

(o.3) each givon CMB - ic program mably configurabl e into at l e ast a 
first modo in which data -l /O words of tho CMB havo a largor numbor of 
bite por word e ach CMB has olural data-l/O sub-busses operatively 
coupled to an HIC: and 

and a correspondingly larger number of said data-l/O sub-busses 
are used for conducting in parallel the bits of the data-l/O words in the 
first mod o; and (o.d) oach givon CMB i c furth e r - programmab l y 
configurable i nto a cooond mod e in wh i ch data - l/O words of tho CMB havo 
a oma ll or numbor of bit s p e r word and a correspondingly smaller number 
of said data I/O sub-busses are used for conducting in parallel the bits of 
the data-l/O words in the second mode, 

1 2. (new) The FPGA of claim 1 1 , wherein each of the plural data-l/O 
sub-busses of a CMB is operatively coupled to a different one of the HICs. 

13. (new) The FPGA of claim 10, wherein each CMB has at least two 
independently usable ports structured to receive respectively independent 
address signals and to independently read from, or write to, respectively 
addressed data word storage locations of the CMB. 
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